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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
reliability fuel cell capable of reducing the quantity of 
a catalyst metal to remarkably reduce the 
manufacturing cost. 

SOLUTION: In a method for forming a catalyst layer 
for a solid polymer electrolyte fuel cell on a solid 
polymer electrolyte or.on a material in contact with 
the solid high polymer electrolyte, this solid polymer 
electrolyte fuel cell is characterized in that the 
catalyst layer is formed without using a solvent. When 
the catalyst layer is formed, a method for heating and 
depositing a catalyst material in vacuum, a method 
for spattering the catalyst material or a method for 
heating or depositing it with an electron beam is used 

without using an application method. For instance, a Pt (platinum) catalyst 11 is formed on 
a gas diffusion layer 10 by a spattering method. 
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* NOTICES * 

iTPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the polymer electrolyte fuel cell eel characterized by forming without using a solvent 
at least for one side of this catalyst bed in the solid-state polyelectrolyte mold fuel cell eel which 
formed the anode layer and the cathode layer in the both sides of the solid-state polyelectrolyte film 
through the catalyst bed, respectively. 

[Claim 2] The solid-state polyelectrolyte mold fuel cell eel according to claim 1 characterized by 
consisting of an ingredient with which said catalyst bed contains the compound containing a single 
element or two elements or more. 

[Claim 3] The solid-state polyelectrolyte mold fuel cell eel according to claim 1 to which said 
catalyst bed is characterized by consisting of Pt, Ru, or an ingredient containing the both. 
[Claim 4] The solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 3 to which said 
catalyst bed is characterized by a monolayer or two layers or more consisting of multilayer structure 
by which the laminating was carried out. 

[Claim 5] The solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 4 characterized by 
forming said catalyst bed by heating and vapor-depositing said ingredient in a vacuum. 
[Claim 6] The solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 4 characterized by 
forming said catalyst bed by carrying out sputtering of said ingredient. 

[Claim 7] The solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 4 characterized by 
forming said catalyst bed by heating and vapor-depositing said ingredient with an electron ray beam. 
[Claim 8] The solid-state polyelectrolyte mold fuel cell eel characterized by making a cathode gas 
passageway open the front-face side of a cathode pole wide in a solid-state polyelectrolyte mold fuel 
cell eel according to claim 1 to 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a solid-state polyelectrolyte mold fuel cell eel, and 
relates to the polymer electrolyte fuel cell eel which has the description in a catalyst bed especially. 
[0002] 

[Description of the Prior Art] In the former, the polymer electrolyte fuel cell which uses hydrogen 
gas as a fuel and uses oxygen gas as an oxidizer has structure as shown in drawing 8 . 
[0003] As for the fuel cell of drawing 8 , the anode pole (negative electrode) 81 and the cathode pole 
(positive electrode) 82 where catalysts 83 and 84 were given are established in the both sides of the 
solid-state polyelectrolyte film 80, respectively. 

[0004] Hydrogen gas and oxygen gas are supplied to the anode pole 81 and the cathode pole 82, 
respectively. 

[0005] On the anode pole 81 where the catalyst was given, the hydrogen gas supplied from outside 
passes through the anode pole 81 where the catalyst was given, reaches near the reaction band, is 
absorbed by the catalyst, and is divided into activity hydrogen ion and electron. The hydrogen ion 
moves to the cathode pole 82 where it moved [ on ] in the inside of a solid-electrolyte membrane 80, 
and the catalyst wets given with the moisture in a solid-electrolyte membrane 80. 
[0006] On the other hand, on the cathode pole 82 where the catalyst was given, the oxygen molecule 
to which two electrons were supplied from reception and outside reacts with the water from the solid 
polymer electrolyte film 80, and a hydroxide ion is generated. 

[0007] 1 / 202 + H20 -> 20H - The hydroxide ion generated on this cathode pole 82 reacts with the 
hydrogen ion which has moved in the inside of the solid-state polyelectrolyte film 80, forms water, 
and constitutes the whole circuit. 

[0008] Therefore, the reaction of the whole cell is H2. + 1 / 202 -> It is set to 2H20, and the 
hydrogen in fuel gas and the oxygen in air react, and it becomes the reaction which water generates. 
[0009] At this time, on the other hand, migration of an electron will take place and it will function as 
a cell. 
[0010] 

[Problem(s) to be Solved] An actual fuel cell eel sandwiches the solid-state polyelectrolyte film 100 
with the electrode 103,104 with a catalyst bed like drawing 9 and drawing 1 0 , and takes the 
structure which pipes and supplies hydrogen gas and oxygen gas. It is said that the thing important 
here for manufacture of a highly efficient cell eel is the method of application of a catalyst. Pt 
(platinum) is usually used for a catalyst for an anode pole and a cathode pole, there is a possibility 
that CO (carbon monoxide) may be contained in an anode pole side fuel (hydrogen gas) by one side 
in it, and Pt by which Ru (ruthenium) addition was carried out is used as a cure against CO poisoning 
in the system of a methanol and a gasoline reforming system. These catalysts are allotted on the 
solid-state polyelectrolyte film 100, a hydrogen content child is divided into a hydrogen ion (proton) 
and an electron in the interface of three layers, a hydrogen ion spreads the inside of the 
polyelectrolyte film, and moves to the direction of the cathode pole 103, and an electron is taken out 
through the gaseous diffusion layer (body part of an electrode) and separator which are the 
conductivity which touches from a catalyst. Here, it is conventionally deposited by Pt from the water 
solution of Pt compound on a carbon powder front face first as the formation approach of a catalyst 
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bed. Although the rate of a deposit also has balance, such as the next method of application, the thing 
of the weight ratio 1 :1 of carbon and platinum etc. is used. Thus, the approach of melting the carbon 
powder which carried out compound support of Pt or the Ru in the solution of the polyelectrolyte 
film, and applying it using various methods of application is common. 

[001 1] However, there is a trouble which is raised to a degree in the carbon powder support catalyst 
bed by these methods of application. Although a clearance will be generated if a certain amount of 
thickness is not given in order to apply with the solvent which melted fine particles in the solution, if 
the 1 st trouble is too thick, the hydrogen ion pair of it will be carried out, and it is for Pt which 
cannot form a three-phase-circuit interface and does not become a catalyst, and Ru to increase 
[ becoming a resistance component or ]. All that matters most at this time is that cost becomes high, 
when the amount of Pt used and Ru which are a rare metal increases. In order to lower a 
manufacturing cost, the direction with as much as possible few coverage and the amounts of support 
is desirable. 

[0012] Moreover, since carbon powder support catalysts are fine particles, the 2nd trouble is 
vibration, friction with the gaseous diffusion layer by expansion and contraction of the solid-state 
polyelectrolyte by change of temperature and humidity, etc., and is condensing and becoming a ball 
in an anticipated-use environment. 

[0013] Each of two above-mentioned troubles leads to the fall of an initial cost, the initial 
effectiveness of a cell, and the dependability of a cell. 

[0014] In addition, in drawing 9 , 90 is cathode gas (hydrogen) installation tubing, 91 is anode gas 
(oxygen or air) installation tubing, and 92 is a generation water exhaust pipe. 
[0015] The purpose of this invention is to offer the reliable fuel cell eel which solved the above- 
mentioned technical problem, reduced the amount of the catalyst metal used, and realized reduction 
of a large manufacturing cost. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of claim 
1 is a solid-state polyelectrolyte mold fuel cell eel characterized by forming this catalyst bed without 
using a solvent in the approach of forming the catalyst bed in a solid-state polyelectrolyte mold fuel 
cell eel on the ingredient which touches a solid-state polyelectrolyte top or a solid-state 
polyelectrolyte. 

[0017] Invention of claim 2 is a solid-state polyelectrolyte mold fuel cell eel according to claim 1 
characterized by using a single element or two compounds or more as a catalyst ingredient which 
forms said catalyst bed. 

[0018] Invention of claim 3 is Pt, Ru, or a solid-state polyelectrolyte mold fuel cell eel according to 
claim 1 characterized by using the both as a catalyst ingredient which forms said catalyst bed. 
[0019] Invention of claim 4 is a solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 

3 characterized by using the multilayer structure which carried out the laminating of a monolayer or 
the two layers or more as said catalyst bed. 

[0020] Invention of claim 5 is a solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 

4 characterized by producing said catalyst bed using the approach of heating a catalyst ingredient in 
a vacuum and vapor-depositing it. 

[0021] Invention of claim 6 is a solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 
4 characterized by producing said catalyst bed using the approach of carrying out sputtering of the 
catalyst ingredient. 

[0022] Invention of claim 7 is a solid-state polyelectrolyte mold fuel cell eel according to claim 1 to 
4 characterized by producing said catalyst bed using the approach of heating and vapor-depositing 
with an electron ray beam. 

[0023] Invention of claim 8 is a solid-state polyelectrolyte mold fuel cell eel characterized by 
making a cathode gas passageway open the front face of abbreviation of an electrode layer with a 
cathode pole side catalyst bed wide in a solid-state polyelectrolyte mold fuel cell eel according to 
claim 1 to 7. 

[0024] By applying the carbon powder which carried out compound support of Pt or the Ru, by 
vapor-depositing Pt, Ru, or its both, and forming a catalyst in this invention, to having formed the 
catalyst, the amount of the catalyst metal used can be reduced and a fuel cell eel with the high 
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dependability which realized reduction of a large manufacturing cost can be offered in the 

conventional fuel cell eel in the above. 

[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained in full detail based on an accompanying drawing. 

[0026] On the gaseous diffusion layer 1 0 which constitutes the body part of an electrode of a cathode 
electrode, Pt (platinum) catalyst is used for drawing 1 , it forms a spatter, and the thickness of the Pt 
catalyst bed 1 1 is 4nm at this time. 

[0027] What Pt catalyst was used for drawing 2 and it formed the spatter on the gaseous diffusion 
layer 12 which constitutes the body part of an electrode of an anode electrode, and carried out the 
spatter vacuum evaporationo of the Ru (ruthenium), and formed Pt and the Ru catalyst bed 1 3 on it 
further is shown. At this time, Ru catalyst bed is 4nm and the thickness of Pt and the Ru catalyst bed 
13 whole is 8nm. 

[0028] Drawing 2 shows signs that the solid-state polyelectrolyte 14 is inserted, using what joined 
what joined the gaseous diffusion layer 12, and Pt and the Ru catalyst bed 13, and the gaseous 
diffusion layer 10 and the Pt catalyst bed 1 1 as a whole. 

[0029] Drawing 3 sandwiches a solid-state polyelectrolyte using these catalyst beds, and heats it at 
250 degrees C for about 5 minutes, and pressurizes the pressure of 2 atmospheric-pressure extent, 
unifies a gaseous diffusion layer, a catalyst bed, and a solid-state polyelectrolyte layer, forms MEA 
(Membrane-Electrode Assembly)38, and expresses further the solid-state polyelectrolyte mold fuel 
cell eel produced using this MEA38. 

[0030] At this time, Pt and Ru catalyst bed were used for the anode pole side (fuel gas side), and CO- 
proof poisoning nature was raised. 

[003 1 ] In addition, as shown in drawing 3 (a), you may produce so that the gas slot formed in the 
separator for anodes and the separator for cathodes may become parallel mutually, and as shown in 
drawing 3 R> 3 (b), the gas slot formed in the separator for anodes and the separator for cathodes 
may produce so that it may intersect perpendicularly mutually. Moreover, although vapor-deposited 
this time using the spatter, it is also possible to use other vacuum deposition (for example, electron 
ray beam vacuum deposition etc.). 

[0032] The fuel cell eel produced to drawing 4 using MEA shown in drawing 2 is shown. 

[0033] Here, drawin g 4 (a) is the front view which saw the fuel cell eel from the cathode pole side, 

and drawing 4 (b) is the A- A sectional view of the fuel cell eel shown in drawing 4 (a). 

[0034] The fuel cell eel shown in this drawing 4 does not use a separator for a cathode side, but 

produces it in a configuration which is opened to cathode gas. 

[0035] As other examples of this invention, as shown in drawing 5 , the structure which formed two 
or more fuel cell eels in the same plane is shown. 

[0036] Drawing 5 is the example which manufactured the eel of 3x3. As a base plate 56 shown in 
drawing 5 , you may be the ingredient of a resin system that what is necessary is just to choose an 
insulating ingredient. 

[0037] In this example, the polycarbonate was adopted as a base plate 56. 

[0038] The A- A sectional view of drawing 5 (a) is shown in drawing 5 (b). Piping for anode fuel gas 
was given to each unit cell at the base plate 56. Moreover, the fuel cell unit was produced by 
carrying out the laminating of the carbon paper 50 of the carbon paper 53 of the electrode layer with 
a catalyst for anode poles, the solid-state polyelectrolyte film 52, and the electrode layer with a 
catalyst for cathode poles to the separator 55 for anode poles, and suppressing these by the cathode 
side framework (cathode covering) 5 1 . Although not shown in drawing 5 R> 5, each of these units 
are electrically connected with the serial. 

[0039] This time, NafionN-1 15 which are the solid-state polyelectrolyte film made from DuPont 
were used for the solid-state polyelectrolyte film 53. 

[0040] In this fuel cell eel, the air of atmospheric pressure was used for the gas raw material by the 
side of a cathode, and the pure hydrogen of 0.5 atmospheric pressures was used for the fuel gas by 
the side of an anode. 

[0041] Consequently, on the whole in this fuel cell eel, the voltage output of 0.7x9=6. 3 V was 
obtained by obtaining per one eel and the electrical potential difference of 0.7V, being in-series and 
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connecting these. 

[0042] As one of the examples of this invention, the example of a cylindrical fuel cell eel is shown in 
drawing 6 . MEA61 was rolled on the periphery of the anode side separator 62 of a cylindrical fuel 
cell eel, and the form covered with the cathode side separator 60 was formed. In iaddition, the anode 
side separator had the through tube 66 to the heart, and between the through tube 66 and each slot 
formed in the anode side separator 62, the hole (not shown) is vacant so that an anode pole side 
separator may be penetrated, and a through tube 66 and each slot are connected by the hole which 
penetrates the anode side separator. 

[0043] Moreover, the desiccation by the side of the anode of ME A can be prevented by a 
humidifier's 53 recovering the water discharged from the drain, and supplying the water to an anode 
gas side by connecting a humidifier 53 with tubing for preparing a drain in the lower part of the slot 
formed in the cathode side separator 60, and connecting the drain and humidifier 63 with it, and 
introducing fuel gas into it in an anode side gas slot. Furthermore, superfluous moisture was 
discharged from the drain 67. 

[0044] A cylindrical eel is shown in drawing 7 as other examples of this invention, 
[0045] On the periphery of the anode side separator 71, this cylindrical eel rolls MEA which consists 
of carbon paper 74 of the carbon paper 72 of the electrode layer with a catalyst for cathodes, the 
solid-state polyelectrolyte film 73, and the electrode layer with a catalyst for anodes, and suppresses 
these with a wire 70. 

[0046] Although carried out by being cylindrical in this example, a rectangle is sufficient, and in 
case these [ some ] are arranged collectively, an advantageous hexagon is good from the point of a 
space consistency. 
[0047] 

[Effect of the Invention] As mentioned above, according to this invention, the amount of the catalyst 
metal used at the time of producing a polymer electrolyte fuel cell eel could be reduced sharply, and, 
thereby, reduction of a large manufacturing cost was able to be realized. 

[0048] Moreover, by having formed the catalyst in the solid-state poly membrane or the gaseous 
diffusion layer directly, it was hard to start aging and the reliable fiiel cell eel was able to be offered. 
[0049] Moreover, since catalysts are platinum groups, such as Pt (platinum) and Ru (ruthenium), 
recovery playback of the catalyst ingredient which adhered in vacuum evaporationo equipment is 
very easy, and manufacturing by the very slight loss is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the gestalt of 1 operation of this invention. 

[Drawing 2] It is drawing showing MEA produced using the gaseous diffusion layer with a catalyst 

of drawing 1 . 

[Drawing 3] It is drawing showing the solid-state polyelectrolyte mold fuel cell eel produced using 
MEA of drawing 2 . 

[Drawing 4] It is drawing showing the gestalt of other operations of this invention. 
[Drawing 5] It is drawing showing the gestalt of other operations of this invention. 
[Drawing 6] It is drawing showing the gestalt of other operations of this invention. 
[Drawing 7] It is drawing showing the gestalt of other operations of this invention. 
[Drawing 8] It is drawing showing the conventional fuel cell cel. 
[Drawing 9] It is drawing showing the conventional fuel cell cel. 
[Drawing 10] It is drawing showing the conventional fuel cell cel. 
[Description of Notations] 

10 Gaseous Diffusion Layer for Cathodes 

1 1 Catalyst Bed for Cathodes 

12 Gaseous Diffusion Layer for Anodes 

13 Catalyst Bed for Anodes 

14 Solid-state Polyelectrolyte Layer 
30 Solid-state Polyelectrolyte Layer 
33 Slot for Cathode Gas 

35 Separator for Cathodes 

36 Separator for Anodes 

37 Sealant 

38 MEA Film 

40 Carbon Paper of Electrode Layer with Catalyst for Cathodes 

41 Cathode Covering 

42 Solid-state Polyelectrolyte Film 

43 Carbon Paper of Electrode Layer with Catalyst for Anodes 

50 Carbon Paper of Electrode Layer with Catalyst for Cathodes 

5 1 Cathode Covering 

52 Solid-state Polyelectrolyte Film 

53 Carbon Paper of Electrode Layer with Catalyst for Anodes 

54 Slot for Anode Gas 

55 Separator for Anodes 

56 3X3 Cel Unit Base Plate 

60 Cylindrical Separator for Cathodes 

61 MEA 

63 Humidifier 

67 Drain Hole (Drain) 

62 Separator for Anodes 
66 Through Tube 
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64 Fuel Gas (Hydrogen Gas) Bomb 

65 Oxygen Chemical Cylinder or Air Bomb 

70 Sheet Presser-Foot Wire 

71 Separator for Anodes 

72 Carbon Paper of Electrode Layer with Catalyst for Cathodes 

73 Solid-state Polyelectrolyte Film 

74 Carbon Paper of Electrode Layer with Catalyst for Anodes 
76 77 Seal plate 

85 Load 

90 Cathode Gas (Hydrogen) Installation Tubing 

91 Anode Gas (Oxygen or Air) Installation Tubing 

92 Generation Water Exhaust Pipe 

1 00 Solid-state Polyelectrolyte Film 

101,102 Separator of a general polymer electrolyte fuel cell eel 
1 03, 1 04 Electrode with a catalyst bed 

105 Cathode Side Gas Slot 

106 Anode Side Gas Slot 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3 ] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 9] 
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[Drawing 10] 
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